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MOAV ★ Q61 91-115976/16 ★ SU 1567-808- A 

Rivet and bolt - has sealing compound in micro-capsule form in 
clearances between rivet head, shank ribs and locking ring 

MOSC AVIATION INST 09.06.88-SU-439009 
(30.05.90) F16b-19/08 
09.06.88 as 439009 (1439MB) 

The rivet/bolt, esp. for making a sealed joint, consists of a shank (4) 
with a ring (1) and a sealing compound. The shank has a primary 
head (3) on one end, ribs (5) and a shearing section on the other, 
while the ring engages with the ribs. 

The end of the ring facing towards the head has a recess 
containing the sealing compound, which is contained in micro- 
capsules covered with a protective film. The compound is also; 
contained under the head (3) and on the shank's ribs. The depth of i 
the annular recess in the ring is calculated from a formula based on 
the material of the ring, its dimensions, and the size of the micro- 
capsules. 

When the joint is tightened, the sealing compound fills all the 
clearances, providing a sealed joint without the use of sealing! 
substances between the workpieces or on top of the joint ! 
components. 

ADVANTAGE - More reliable seal. Bui. 20/30.5.90 (4pp 
Dwg.No.3/3) 3 
N91-089144 
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(54) E0JIT-3AKJIEI1KA 

(57) H3o6peTeHHe othochtch k Manttmo-, 
CTpoeHHio, k saicnenKaM Ann repMeTMmnA- 
coeAHHeHHfi, Uenb H3o6pereHHH - oobw^ 
uieKMe HaAexHOCTH repMeTHaauHH aaicne- 
noMHoro coeAMHeHHH. EojiT-3aKJienKa 

COCTOHT H3 KOJIbUa C KOJlbljeBOft BbieM- 

koh Ha Topue h CTepmHH c aaicnaAHOft 
rojioBKofi 3, rnaflKHM y^acTKOM 4, y^a- 
ctkom 5 c KojibueBbiMH pe6paMH, meftKoft ,'. 

H OTpblBHbIM TeXHOJIOrHMeCKHM XBOCTOBH- 

kom. Kojibuo ycTaHOBjieHO Ha KOJibqeBbix 
pe6pax CTepxcHH. TepMeTHSHpyio^ee cpeA~ 
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3 1567808 
ctbo 6 b BHAe MHKpoKancyji repMeTHKa, 
noKpbiTbix 3amHTHoft mieHKOH, HaHeceHo 
b KojibqeBOH BbieMKe Kojibija, noA aa- 
KJiaAiioH rojroBKofl crepjKHH h rfa ero 

KO/lbqeBblX pe6pax, IlpH BTHTHBaHHH 

CTepxcHH b OTBepcTHe c o e ah h h e Mbix AeTa- 
nePt h npH oG^caTHH Ha Hen Konbua npo- 

"I 



hcxoaht paapymeHHe MHKpoKancyji repMe- 
THKa. repneTHK aanojiHneT Bee sasopu 
h co3AaeT repMeTHMHoe 3aioienoHHoe 
coeAHHeHne 6es tipHMeHeHMn BHyTpHiuoB— 
hoh h nOBepXHOCTHOH repMeTH3aimH, 

3 HJI. 



H3o6peTeHHe othochtch k ManjHtfocT- 
poeHHro, b uacTHocTH k 3aioienKaM AJ1H 
repMeTH^Hbix c o e ah hg h hh . 

Uejib H3q6peTeaHH - noBbimeHHe Ha- 
Ae^HocTH repMeTH3auHH 3aKnenouHoro 

COeAHHeHHH, 

Ha $Hr.1 noKa3aHo KojibAo c Konbue- 
boh BbieMKOH, sanojiHeHHOH MHKj>oK#ncy— 
JifiNH r-epMerHKa; «a fan 2 - tfojir-sa- 
KiienKa c HaHece«HbiMH Ha nee MHKpoican- 
cyjiaMH repMeTHKa f na *Hr.3 - repMe- 
THMHoe 3aiaienoqHoe coeAWHeHHe. 

BonT-3aKnenKa coctoht H3 KOJibua 1 
c KojibAeBOH TopueBOH BbieMKbH 2, 'sa- 
nojmeHHOH MHKpoicancyjiaMH repMeTHKa 

H C TepJKHH C 3aKJiaAHOH FOJIOBKOH 3, 

BfaiKreawBtero rjiaAKHft ynacTOK 4,. cpefl- 

HHH yt<aCTOK C HaKaxaHHblMH KOHbUeBblMH 

pe6paMH 5, niefticy h otphbhoh TexHono- 
rnnecKHH xboctobhk 7> IIoa 3aiCtaAHyK) 
rohQBKy h b y ray 6jie«HH Mea^y KOJi^er 
- *BbiMn pe<5paMH Ha" GpeAHeM yqacVKe cT^- 
hh iianeceHbi MHKpoKancyjiu repMeraK^ 8. 
MHKpoKancyiibi repMeTHKa iiOKpbiTbi aajUHT- 
HOfl nneHKOH. 

• BoitT-saxjienKa BCTaBJineTcn b OTBep- 
crae, Ha xboctobhk ycTanaBAHBaeTCH 
npecc, h cTepaceHb 6ojit 3aKjienKH bth- 
rHBaeTCH b OTBepcTHe. 3aTeM Ha CTep- 
xeHb 6ojiT-3aicnenKH ycTaHaBJiHBaeTCfl 
KOJibuo 1 , flajiee npoHcxoAHT oeacaine 
Kojibua h *o6pbiB XBOCTOBHKa 7 no meft- 
Ke 6, 

Ilocjie BTHTHBaHHH 6onT-3aicnenKH B 
OTBepcTHe npoHC^OAHT pagpymeHHe mhk- 
♦ poKancyji repneTHjta, pacnojiofteHHbix noA 
aaioiaAHoii roJioB^ofi. ripn o6»caTHH koiifc*- 
qa. p43pynaioTGH mhkp oicanc ynw , pacnono- 
*eKHbie ha cp^ahch ynacTKe CTeptfHA h 
b KOHbueBOH BweMKe Ha Topu,e icoAbua. 

YcHjiHe, AeHCT^yiomee na Konbijo npH 

OGjKaTHH, paBHO yCWUiW OTpblBa XBOCtO- 

BHKa P. IIoa AefiCTBHeM chum P Konbue- 
Bbie BbicTyhbi (6yp thkh) HamtrtaioT A£$op- 

MHpOBaTbCH, AnjH AC^OpMaUHH KCJIbUeBblX 
BfclttynOB AO BWCOTM, paBHOH HAH MeHb- 



raeH, HeM AHaMetp MHKpoKancyji (sro ne- 
15 o6xoahmo, AJtn pa3pymeHHH MHKpoKancyji) , 
HaAO MTo6bi BenHHHHa paBHaa qAomaAKH 
KOJibueBbix BbiCTynoB nocjie Ae^opMa- 

Uhh yMHOHceHHan Ha npeAeji npoMHocTH 
MaTepnajia KOJibua 6 J ? 6bma paBHa yen- 
20 nwo P: 



IlnomaAb Ko/ibUeBbix BbitTynoB no Ae- 
25 ifcopMaAHH Sj^paBHa cyMMe njiontaAefi 

BHeuiHero h BHyTpSHHero KojibueBbix bmi- 
CTynos. 
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Jr(Dl-i r )+?(dl+l 1 )=j t l(d+D), 

(2) 

rAe D . - ■ HapyjKHbiH AHaMeTp KOJibua j 

d - BHyTpeHHHH AHaMCTP KOJIbUa; 

1 - TonmwHa KOjibueBoro 6ypTHKa 
KOAbAa • 

45 06«beM KOJibneBbix BbiCTynoB HaxoAHT 

H3 COOTHOm«HHH 

Vr - S 4A h, 

me h - rjiydHHa KOAbueBoH bwcmkh, mm. 

IloACTaBJiaH S^^ H3 4>opMynbi (3) no- 
nyMaeMC 



. v k » trih(d+D), 



(3) 
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yttHTbiBan, mto npH Ae^opMauHH o6beM 
k on bu,e Bbix BbicrynoB ocTaercH Hen3MeHHbiM, 
HaxoAHT nnomaAb KOjibueBbrx BbiCTynoB noc- 
ne Ae4>opMauHH 



c „ YjL = Qh(d+D) 

A A d ~H i 
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r fl e d M K - AHaMeTp MHKppKancyji, mm. 

rioACTaBjiHH anaqeHHe S - b 4>opMyjiy 
(1) nojiyMHM: 



(4) 
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HeoGxoAHMO, HTo6bi KojibueBbie BbicTy 
nw npH ocaxcHBaHHH He TepHJiH ycTOHMH- 
bocth . KojibuesoH BbicTyn mojkho npe«- 

CTflBHTb KaK KOpOTKHH TOHKOCT6HHblH UH 

jihhap c onep-TbiMH KpoMKaMH, HarpyateH- 
HbiH oceBoft chjiohv KpHTHMecKHe Hanpn- 

JKeHHH nOTepH yCTOHUHBOCTH paCCMHTbl- 

BaioTCH no 4>opMyjie 



r^e 1 - TojintHHa ctchkh KOJibueBoro 

GypTHKa, MM; 

h - rjiyGHHa Kojibuesoft BbieMKH, mm* 

d - BHyTpeHHHft AHaMeTp KonbAa, mm 
E K - MOAynb ynpyrocTH MaTepnana 
KOJibua, Kr/MM*. ^ 
KpHTHMecKHe HanpHHceHHH aojikhm npe- 
BbmiaTb npe^en iipomhocth MaTepnajia 
KOJibua 6 Kp > 6 * • 

IIOACTaBJlHH B HepaBGHCTBO 3HaneHH6 



6 nonyxiaioT 



^ 15 — &~ >/6 ft> n P H h * 1, 22 y ( 5 ) 

rjiyOHHa KOJibueBoft BbieMKH h He'aoji*- 
Ha 6wTb Menbuie AHaMexpa MHicpoicancyJi: 
h > d M . k . (g) 
Hcnojib3yH cooTHomeHHe (4), bmboaht 

3aBHCHMOCTb Me*Ay 1 H h 
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npH orpaHH^eHHH 
h - 1,22 ^j±, 



h = —£! 

25 tTl(d+D)6^ 

Ha TOJinmHy GypTHKa HaKJiaAWBaioTCfl 
orpaHHneHHfl H3 coot Home hhh (5) h (6) 



0,9E K 1* K r , 
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1f l(d+D)6* 1 h = 

B 

Peman HepaBeHCTBa, nojiyMawT 
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?(D+d) Vo,9E K 6; # 



nocjie ycraHOBKH 6ojiT-3aicnenKH mhk- 
poKancyjiw, HaxoAnnmecn iioa aaioiaAHOH 
rojioBKofi,. Ha cpeAHeM y^acTKe CTepacHH * 
h b KojibueBofi BweMKe b Topqe KOJibua, 
pa3pyraaioTCfl, repMerax aanojiHneT meiiH 
MejKAy naKeroM h eojiT-saicnenKoft, co3- 
flaBan repMeTHMHoe coeAHHeroie. 

flaHHoe TexHHMecKoe pemeHHe nosBo- 
jiht co3AaTb repMetHWHoe 6onT-3aiaie- 
noMHoe coeAHHeHHe sa cqeT Ha He ce hhh 
MHKpoKancyji repMeTHKa no« saxjiaAHyio 
ronoBKy, H a cpeAHHfi ynacTOK CTep*HH 
b yrriy6jieHHH Me*Ay KOJibijeBbiMH BbicTy- 
naMH h b KOjibueByro BbieMKyj, BbmoJiHeH- 

HyiO B TOpAe KOJlbAa, KOTOpblft KOHTaKTH- 

pyeT c naKeTOM, 



IlpHMe He HHe GojiT-saioienKH xmn Bbinoji- 

HeHHH repMeTHtlHblX MBOB nOSBOJIHT He 

40 npoHSBOAHTb b Hy TpHino b Hyio h noBepxHO- 
CTHyw repMeTHsa^Hw nraa nojmcyjib4)HAHb!- 
mh repMeTHKaMH, ^ro o6ecneMHT chhsg- 
HHe Maccw KOHCTpyKUHH, yjiytnneHHe yc- 
jiobhh TpyAa ?a c^t OTxasa ot npHMe- 

45 HeHHH B np.OH3B0J5CTBe TOKCH^IHblX Be- 

niecTB, a TaioKe cHMweHHe TpyAoeMKocTH 
cGopoMHbix paGoT. ■ x 
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H 3 o 6 p e 



T e H H H 



EojiT-saKjienKa, coAepwamaH CTepaceHb, 
KOJTbuo h repMeTH3Hpyiomee cpeACTBo, 
npH 3tom CTepaceHb BbmojiHeH c aaiaiaA- 

HOH TOJIOBKOH Ha OAHOM KOHL^e H KOHUe- 

55 BbiMH paOpaMH h OTpbiBHbiM TexHonorHtjec- 

KHM XBOCTOBHKOM Ha APyrOM KOHI^e 9 a 

KOJibuo ycTaHOBjreHo H a KOJibAeBbix pe6- 
pax CTepatHH, OTjiHtiawinHHca 
tcm, mto, c Aejibio noB bitue hhh HaAe^Hoc- 
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th repMeTHsauHH 3aicnenoMHoro coeflHHe-| 
hhh | Ha Topi^e KOJibija, o6pameHHOM k t 
3aiuiaflHOft rojioBKe cTepmHH, BbinojiHeHa 
KOJibUdBan BbieMKa, repMeTH3Hpyromee 
cpeACTBO BbinojiHeHO b bhag MHKpoRan- . 
cyn repMeTHKa, noKpWTbix samHTHoft raieH- 
Koft, h pa3MemeHO b ynoMHHyTOH Konbije- 
boA BbieMKe KOJibua, hoa 3aKJiaAHOH ro- 



JIOBKOH CTepKHH H Ha erO KOJlfaUeBblX 

peOpax, npH 3tom i\ny6HHa KOJibueBoft 
BbieMKH KOJibua pas Ha 

h = • p_d_M_.K_ 

6«f(D+d)-l' % 

0 

npH yCJTOBHH, MTO 



2 I, / gvlaui._~ ., i, / L? 
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rAe h - rhy6HHa KOJibqeBoft BbieMKH, 

MM 9 

1 - TOJimHHa KOJTbAeBbK 6ypTHKOB 1 

©6pa30BaHHb»c KOJibUefioH bu- 
eMKoft Ha Topue Konfcua, hm^' 20 

fc| w npEAeJi npoHHoCTrt MATepwuia 
Konbua, Kr/MM l ; 

d^- AHaMeTp Hcnojib3yeMbix mhkpo- 
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Kancyn repMeTHKa, mm; 
D - HapyacHbiH AHaMeTp KOjibu,a, mm, 
d - BHyTpeHHHH AHaMeTp KOJibua, 

MM y 

E K - MOAyJik ynpyrocTH MaTepnajia 
, Koabua, kt/mmPj ' 
P - ycHHHe OTpblBa xboc tobhk3 , 
Kr. 
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